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This invention relates to reinforced high pressure hose made from 
synthetic polymeric materials, which hose conventionally includes an inner 
tube, at least one reinforcing member of high tensile strength synthetic yam, 
and a cover protecting the reinforcing member. The invention further 
relates to methods and means for the manufacture of these hoses and, in 
particular, to solvent bonding processes for securing the various components 
of the ho so t6 each other. 

The invention is primarily directed *o providing improved reinforced 
hoses of the synthetic polymeric type in which tho various components are 
solvent-bonded to each other by improved process control and quality 
control solvent bonding operations. According to one aspect of ;hc invention, 
at least one reinforcing member comprises a hign tensile strength yarn 
spirally wound and bonded to an inner member of the hose by improved 
solvent bonding methods. 

Discussion of Prior Art Hose Construction . 
It has been recognized in the prior art that, in order to make a high 
quality reinforced high pressure hose from synthetic polymeric materials, 
it is impor:ant to bond the various components of the hose together. It is 
known that such bonding improves certain properties of the hose, such as 
kink resistance and retention of fittings # under pressure, and, if property 
controlled, the bonding will not adversely affect other properties of the 
hose to a material degree. Some minimal bonding is also desirable to 
prevent the various components from sliding or pulling back from each other 
when the hose is cut to length for fittings to be attached. 

In addition to these factors, there is slightly more subtle reason why 
a suitable bond between the various components of a hose is important. This 
lies in the fact that the total weight of the materials used in the construction 
of the hose may bt reduced when a proper bond is achieved between the 
components. Essentially , the reasor for this lies in the fact that when the 
components are bonded to eaih other, they will function as a monolithic 
structure and certain desired physical properties of each component will be 
additive to thos« certain properties of the other components. Conversely, 
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when no stable bond is obtained, certain of the de.ired phy.icl 
p „pe«t.. of the consents .«» no, be aduUive. rather, the components 
.01 tend to function, In respec, of these certain properties, a. three 
independent and unrelated members. 

The importance of the foregoing can be understood by reference both 
» the importance of bonding the cover to the ouler reinforcing member and 
to the importance of bonding the Inner re.nforcing member to the inner tube. 
These are discussed separately belo.. 

A hose, by definition, is a flexible conduit, and « is Important the, ,t 
can be bent to a relatively small radius v,hou, kinking. *.t - . 
collapsing the interior d.ame.er of .he hose to for. a conviction in the 
Use As a 8 eneral ru.c . kink resistance is a funct.on of the ..11 -c neas 
of the hose . and .hen it is desired to increase ,he kink resistance of the 
hose, the thickness of the outer cover is increased. If possib.c, a manuf- 
ac turer .ill generally resist increasing the thickness of the outer cover 

nexibilityofihehose. For these reasons 1. hecomes important to optimise 
the C on.ribution that the oute. cover makes in adding to the kink resistance 
of the hose. It has no. been found that this can be accomplished by proving 
. 9 ecre bond het.een the cover and the reinforcing member. When a secure 
W 13 *> obtained , the contrition of eacb component to kink resistance i 
add i«ve, .hereas .hen there is no such bond neither component contr.bu.es 
to .he strength of the other to a mau rial degree . 

The importance of good Wing can also be explained wtth regard to 
. the relationship bet.een the reinforcing memher and the inner tube. For ^ 
example, consider the prohlem of caching removable fittings to a re.nf d 
_ action. Here it is conventional to use a fitting « Has an ~ 

w ter aiameter of .He nose, and the nipple, -bich is slightly .apered ,s 
in9 erte a into the interior diame.er of .he W. Ma.ing sere, threads on the 

Te Jend of the nipp.e , be dra.n into fluid-sealing relationship the 
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interior of the hose. It can be appreciated that as the nipple is twisted 
into the hose, that portion of the hose held clamped between the socket and 
the nipple is placed in shear, and if the torsional forces become excessive, 
the hose may weaken and foil at this point. Here again it can be appreci- 
ated that when the bond between the members of the hose is a good one (in 
this instance, primarily between the tube and the reinforcing member), 
resistances to shear *ill be additive and the members indivia itlly so provide 
a greater resistance to the twisting forces of the fittings than when tffere is 
no bond and the members are independent from each other and are free to 
10 rotate relative to each other. 

Several methods have been used in the past to obtain good adhesion 
between the various components of reinforced high pressure hose. Perhaps 
the most popular of these, due to its comparative simplicity in use, is one 
in which an adhesive is used to bind adjacent components to each other. 
The use of adhesives, however, generally docs not provide the bond 
characteristics that are desired in the construction of high pressure noses 
made from high tensile polymeric materials such as nylon. In these instances 
whil* more difficult to control, it has been found desirable to use solvent 
bonding techniques to obtain satisfactory bonds. In the solvent bonding 
20 processes, the polymeric components are brought into contact with one or 
more solvents that solvate the surfaces of the components and permit them 
to be united together while in a aolvated or softened condition. It is this 
type of solvent bonding with which the instant invention is concerned. 

As mentioned, solvent bonding processes are difficult to control, and 
it is difficult to achieve uniform and consistent results in production. On the 
one hand, if process conditions are such that the components are overly 
exposed to the solvent, the components may be too deeply solvated with an 
attendant undesirable altering of their physical properties. For example, 
over- solvation of a high tensile strength synthetic yam may cause an 
30 appreciable reduction in its ;c-<le strength and over- solvation of the tube 
may cause an increase in the temperature at which it becomes subject to low 
temperature cmbrittlement , 
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At the other extreme, tf too little N M U used, the snrf.c. of the 
component, may not be solv.ted ,o . sufficient extent to enable union of the 
component,. Therefore. as - generality. « may be ,.ld that to achiave 
beat re»-ts, the amount of solvation of the surface of the component to be 
bonded should be limited to the minimum degree the. is consonant with 
obtaining the desired bond strength. As a pracUc,. matter.*!, desideratum 
has rarely been achieved with any cons-.stency in production. 

rho ab? v, probl: ,,, enc^Vrrd r solvent bonding processes become 
perhaps even more cr„.c*l who. f v f lying a reinforcing member in the form 
of high tensile strength yarns spirally wrapped, as opposed to braided, over 
the inner core. Spiral-wrap,ed reinforced hose has certain advantages over 
braided reinforced hose. For example, it is somewhat more economical to 
lecture since the spiral wrapping can be applied, per linea. foot of hose, 
at a rate about ten times faster than can a braid. Also, under certain 
preferred conditions, higher burs, strengths may be obtainable when the 
same amount of yarn is used in the form of a sptral reinforcement rather 
than in the form of braided reinforcement. While not ,s important a factor 
as when meta, reinforcing wire, are used, i, would seem ^fibers may be 
,e„ subject to abrasion between themselves on flexing if the reinforcing 
is applied as a spiral wrap rather than a braid. 

Control over the degree of solvation may be more critical when 
bonding a spiral -wrapped reinforcing member to an inner tube than i, is 
v »en bonding a braided reinforcing member to the tube. For this reason, 
some of the technics Known to the pnor art for bonding braided reinforce- 
m , . to an inner tnbe may no, be completely satisfactory for bonding spir.l- 
wrapped yarns to the inner tube. 

For exampU. reference is made to an accepted bonding technique 
disclosedinU.S.Patent2977839. Here the inner tube is cansed to 
travel submerged through an elongated bath of solvent, a braid is then 
applied to the solvent-wetted surface of the inner tube . and the braided 
structure is then immediately submerged in a liquid bath to remove the 
excess solvent from the braid in order to prevent excessive solvatton. 
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This and other prior art processes may be categorized as those that 
ensure adhesion by first applying an excess amount of solvent to one of the 
components and then, as soon as the components to be bonded are brought 
into contact with each other and initial bonding or union is achieved, the 
excess solvent is immediately washed away in an attempt to prevent 
excessive solvation. In the case of a braided reinforcement, the process 
has proved commercially acceptable, Although at times somewhat unpredict- 
able. Here it is possible to make use of the open area of the braid to 
provide access to wash excess solvent away. In the case of a spiral- wrapped 
reinforcement, however, since adjacent fibers essentially abut directly, 
against each other, it is more difficult to flush the excess solvent radially 
away from the inner tube, and thus the process becomes even more erratic 
in terms of process and quality control. 

Desci iption of The Invention and Embodiments 
According to the invention, the manufacture of reinforced hoses from 
polymeric material includes the step of contacting a component of the hose, 
such as the inner tube, with only that minimum quantity of solvent necessary 
to obtain adequate adhesion between the various components. Exces.sive 
solvation is thereby avoideu, and the need for any washing step to remoVe 
excess solvent is eliminated. Sinr-j only a minimum quantity of solvent is 
utilized, there is little margin for error and close regulation must be 
assured over the various process variables such as the composition of the 
solvent bath, and maximum tolerable impurities; the strength of the solvent 
bath; the temperature of tk v solvent bath; the viscosity of the solvent bath; 
the specific gravity of the solvent bath; the detention time of the component 
within the solvent ba.h; the time interval after the component leaves the 
solvent bath until it ij contacted with the component to be bonded thereto; 
and certain additional factors as will be discussed in greater detail below. 

The, principles and practice of the invention will now be described in 
more detail in conjunction with the accompanying drawings, wherein: 

FIG. 1 is a drawing of a reinforced polymeric hose of the class 
described, which has b*en partially cut away; 
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FIG. 2 is a schematic represent.? » of apparatus for soWaungth. 
outer surface of «h e Inner tube and appljtng a high tensile strength yarn 
outer covering over the inner tube; 

FIG . 3 t, a sectional vie* of a wiping member adapted to be mounted 
at ** wit «nd of solvation vessels shown in FIGS. 2, 3 and L; 

FIG. L is a schematic representation of a mod.fication of the apparatus 

ihonisFIC. 2; and, 

FIG. 5 is a schematic representation of apt iratus for controlling 
solvation of the inner nylon core when a high tensile strength yarn is 
applied by a d.-vice having a h».-i*or.tal a; is of rotation. 

In FIG. 1 there is shown hose of the type herein described . The hose 
2 1. comprised of an inner cor- of a high strength polymeric ubing L. An 
inner spiral wrapping 6 of h:^ tensile strength yam is wourf around and 
is bonded to the inner tube L. An outer spiral wrapping 7 of high tensile 
strength yam is wound in the epposi.e direction over the inner wrapping 6. 
The structure is completed by a thin polymeric pro.ect.ve covering 8 which 
i. bonded to the outer wrapping 7. Whale no. shown in the drawings . it 
9h o„ld be noted that any number of wrappings can be wound ever the inner 
tube, but preferably, to relieve any unbalanced forces, an even number of 
wrappings, each of opposite hand , should be used. 

FIG. 2 illustrates one form of an apparatus for solvatiag the surface 
of an inner tube 4 and bonding it to a reinforcing member 6. The device 
indud-. , a solvating tank U containing a liquid he h of a solvent 15 for 
aolvating the tube L. Ar, inle, gasket or seal 16 is provided to preven, 
the solvent 15 from leaking out of «h, vessel U - The vessel 14 is prov- 
ided with a horizontal leg for receiving n,be 4 from the let». wheel 12 
and with a vertical leg for directing solv.ted tube U toward the braver or 
trapping device 25. A guide 17 is provided a, the mid-poi* of the inter- 
section of the horizontal and vertical legs of the vessel U- 

Ptovision is made for continuous* circulating solve* through ves«l 
U by means of solvent inlet orifice 20 and solvent overflov orifice 21. 
Solvent overflow orifice 21 communicates, via a conduit, with an upper 

- 6 - 



973074 



portion of supply tank 22. A submerged discharge orifice of tank 22 is 
provided that communicates via a conduit with pump 23 to recirculate 
solvent via orifice 20 back into a lower portion of tie vessel 14. 

Various accessories may be provided on the supply tank including an 
access or supply port 24 for introducing makeup solvent, a valved drain 26 
for removing spent solvent or obtaining samples, and a sight glass 27 to 
monitor the level of solvent within the tank. 

As will be pointed out in more detail below, it is important to maintain 
close control over the temperature of the solvent within the system. Accord- 
ingly, the supply tank 22 is equipped with heat exchange means 28 and 
temperature sensing means 2S f->r monito-ing the temperature within the 
tank. The heat exchanger 28, as schematically shown in the drawing, can 
be a simple coil c f pipe through which water can be pumped . Depending upon 
ambient conditions *.id the temperaiares of the bath, either hot or cold water 
can be circulated thr^igh rhe heat exchanger to maintain the solvent at a 
desired temperature. While not shown in the drawings, still other auxiliary 
equipment may sometimes be usefully associated with the supply tank 22, as 
for example, devices for monitoring the specific gravity and viscosity of 
the solvent in the system. 

In operation, an inner tube 4, stored on reel 12, is paid out and led 
through the sealing gasket 16 into the inierior of the solvating vessel 14. 
The tube is led around guide 17 and out of the tank 14 by way of wiping 
member 18. As wul be pointed out below in connection with the description 
of FIG* 3, wiping member 18 removes excess solvent from the tube 4 as it 
leaves the solvating vessel U. Immediately thereafter, the solvated tube 4 
is wrapped with a high tensile strength reinforcing member 6 by a conven- 
tional braiding or wrapping machine 25. The reinforced tubing is then drawn 

onto takeup reel 26. 

PIG. 3 shows the details of construction of a preferred wiping member. 
The wiping member includes a base section 3C which is fixedly mounted to 
the vessel 14 by any of many conventional methods, such as by threading, 
bolting, and so fort!.. The base 30 has mounted therein an entrance guide 
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bushing 31 having tapered wall surface.. Base 30 also Includes a 
recessed portion 32 which receives a wiping gasket 36 having a central 
circular aperture 36. The gasket 34 L made from a flexible. re.iUent 
material, one suitable material being a synthetic rubber sold under the 
trade name "VITCJI" . While othe r materials of similar properties may be 
used, this synthetic rubber is particularly desirable due to its properties 
of strength, flexibility, resilience, resistance to wear, and chemical 
resistance to the tending solvents . A cover plate 38 is affixed to the 
base 30 by suitable fastening elements, such as threaded members 42. 
10 and is provided with a central circular aper ,ur fc 40 d.sposed therein. 

As shown in FIG. 3. the wiping gasket 34 is fixedly held between the base 
30 and cover plate 38, such as by making the wiping gasket 34 of slightly 
greater thickness than the depth of the recessed portion 32. Thus, when 
d» cover plate 38 is fastened upon the base 30. the wiping gasket 34 can 
be securely held by compressing it between these two elements. 

• The apertures 36 and 40 are generally coaxial, and the dimeter of 
.perture 40 is selected to be somewhat greater than the diameter of aperture 
36. This permits the inner portions of the wiping gasket 34 that extend 
radially into the aperture 40 to flex upwardly when a tube is passed in an 
20 upward direction thr; '<h the aperture 36. 

Entranc- .-Mo bushing 31 is cosxially aligned with apertures 36 
and 40. By these means, the entrance guide bushing, 31 will function to 
center an inner tube 4 passing therethrough with respect to the aperture 36 
of the wiping gasket 34. The size of the entrance guide bushing 31 that is 
required will vary in accordance with ,h„ outside diameter c= a tube 4 that 
is passed therethrough. For this reason, a set of differently *.*cd bashings 
should be available in order to select the proper size when processing a 
number of different outside diameter tubes. 

,» operation, the amount of solvent reeved from the cter surface 
30 of tube 4 is dependent upon the an»un, of force with which f..e edges of 
aperture 36 engage the surface of the tube. This force, in turn, is 
dependent upon several factors , amohg these being the relationship of the 
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diameter of tube 4 to the effective diameter of the aperture 36 through 
which the tube must pass and the flexibility, strength, voidability and 
resiliency of the gasket 34. For example, if the size of aperture 36 is 
small in relation to the diameter of tube 4, then the edges of the aperture 
will grip the core more tightly and remove a greater portion of the solvent 
from the tube 4 than when the tube is not so tightly gripped. Also it can 
be readily seen that a gasket of a more flexible and yieldable material will 
not doctor as much solvent from the surface of the tube 4 as would one of 
a material which is relatively nonflexible and unyielding. 

FIG. 4 shows a second embodiment of apparatus used to effect 
controlled solvation or tube 4. In this embodiment, a short vertically- 
disposed vessel 14a is used to contain a continuously circulating solvent 
bath 15. The vessel 14a includes an entrance gasket l6a and a wiping 
gasket 18a. similar in construction to the construction shown in FIG. 3. 

Controlled solvation of tube 4 is, as in the embodiment of FIG. 2, 
carried out in vessel 14a in the manner as described with reference to 
FIG. 2. The apparatus of FIG. 4 additionally includes curved guide tube 
44 and a spray nozzle 46. This is a safety measure so that if any solvent 
leaks past gasket 16a, - it will be diluted by a flow of a suitable diluent, 
such as water, onto the core to reduce the possibility of damaging that 
portion of the tube that is feeding upward toward gasket 16a. Water 
gravitating to the bottom or vessel 44 is collected and discharged as by a 
drain 48. 

FIG. 5 shows a third embodiment or apparatus for solvatit.g the inner 
tube 4. In this embodiment, the vessel 14b has its longitudinal axis 
oriented in a generally horizontal position. The inner tube 4 is fed from 
supply reel 12b through seal or gasket 16b and into the solvent bath 15 
contained in vessel 14b. As in the embodiment discussed above, wiping 
gasket 18a is of generally the same construction as shown in FIG. 3 and 
performs a wiping function as described. This form of solvating apparatus 
is designed for use with braiding or wrapping machines which have yarn 
carriers that rotate about a horizontal axis as opposed to those which have 
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yam carrier, that rotate .bout a vc^aH^s ttta.««- •» ™- 2. 
SO] vFMT BONDING - P*QCE CLgONI£2k S 
1 Temperature Control and DctenUenJime. 

' The effect of the solvent on the polymer- component paaaing through 
th , solvent bath is a timo/temperature d^ende: t parameter. If either the 
detetUo, time or the temperature is increased. so will be the .ate of attach 
of the solvent on the polymer, tn past prior art practice, it was thou g ht 
imp ortant to m'ninnze the detention time and. for that reason, the temperature 
of the solvent Mth vas frequently elevated. For example, in the solvent 
bonding of nvoon. the prior art variously suggests typical temperatures „ 
a ran fe e of from about 150°F. to about 200°F. as being suitable with 
detention times as short as 1.5 seconds. 

It has no* Ven found that it is more difficult to maintain process and 
quality control when the rate at winch the solvent attacks the polymer is 

allow signU.— ,;• greater leeway for vacations in process timing. e«c- 
it has been found desirable, contrary to the teachings of the pHor art. to 
„» at comparatively low temperatures, and in compensation therefor to 
urease detention time. ,n the specific case of bonding a reinforcing yarn 
to a nylon inner tube . it has been found convenient to work with a resorcinol 

j - u .v*lv easv to maintain. For example, 

bath at a low temperature which is relatively easy to 

,k of 70 o -9d°F. , which ordinarily is slightly 

a temperature in the range ol /u y» * » 

below the ambient conditions, is quite easy to maintain by running a small 
amount of cooling water through hea, exchange coils in the solvent bath. 
On the other hand, if a need should arise to increase the rate of solvat.on. 
the temperature of the bath can be raised above tha -mbient simply by 

»..k» coils When operating at ambient temperatures, 
running hot water -.hrough the coils, wnenopc » 

a oetention time may typically be from about 20 seconds to about 90 seconds . 
and «H ».t often fall wthin the range of about 30 to about 60 seconds. 

While ordinarily it is desirab.e to keep the resorcinol bath, in the 
case of nylon, at or near ambient conditions, there are times when the 

i Vnr reasons not well understood, 

rate of solvation must be increased, For reasons 
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certain production lots of nylon inner tubing arc sometimes processed 
which exhibit slower rates of solvation for given solvent conditions and 
thus require some heating of the solvent system above ambient temperatures. 
For example, the rate of solvation of nylon and resorcinol is dependent not 
only upon the type of nylcn that is uscd,\ut also depends upon the formul- 
ation of the nylon, the amount of plasticizers presort in the nylon, the 
molecular weight of the nylon, the molecular weight distribution of the 
nylon, and the crystallinity of the nylon. In this latter regard, it is 
'believed that resorcinol preferentially attacks amorphous regions of the 
nylon and that, therefore,* if there is an increase in the surface crystall- 
inity of the inner tube, the rate or solvation will decrease. 
2. The Solvent. 

As previously mentioned, this invention is largely based on the fact 
that only a minimum amount of solvent nee* be used ot obtain consistently 
good bonds if the important control variables arc held reasonably constant. 
To this extent, it is not as important to select proper physical and chemical 
properties of the solvent as it is to maintain them once they arc selected. 
For this reason, the following discussion is not so much directed toward 
the specific physical ai.d chemical properties that nust be selected as it 
is to a discussion of which physical and chemical properties will cause 
variations in the process if they arc not uniformly maintained. 

Of the more obvious physical properties that affect the rate of 
solvation ore the wetability and viscosity of the soSvent. These can be 
adjusted by known methods such as by the use of surface active agents, by 
altering the temperature, or by adjusting the composition of the solvent 
as through changing the dilution. 

The concentration of the solvent is, of course, important, and in the 
case of a resorcinol bath for solvating nylon, it has previously been 
believed that adequate control over the concentration can be maintained by 
monitoring the specific gravity of the solvent bath. While this is true when 
an initial batch of resorcinol and water solution is prepared, it has not 
generally been recognized that the specific gravity of the solution is also 
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30 



affected by the ny.on that goes - -.ut.cn as .he tube passes <>« 
bath. B^en.i.lly, «hre« factors are continuity Acting the 

specific grcvity of the solution. First, ft. preferential »< 
solvent front the bath will tend to cause . decrease in the specific gravity 
of the solution. Second, a s-aUer amount of water is withdrawn front the 
bath and this will tend to decrease the specific gr.vtty. Third, some 
determinate quantity of ny,o„ is added to the solunon wfcch will cause an 
urease in the specie gravity. Thus, it has been ^covered that the 
specific gravity of the solvent is net necessar.ly a reUab* index, in and of 
itself , of the effectiveness for or the rate cf solv.ting a ^lymeric material. 

The strength of the so.vent should be adjusted depending upon the 
polymeric material being so.vated. For example, if the bose is of a 
plasticixed copolymer of type 6 and 6/6 nylon, a Stable solvent solution 
can be prepared by mixing 1 part by weigh, of resorcinoi into 2 parts by 
.eight of water. If a less soluble nylon is used, such as type 6 n>lon, 
tbe strength of the solut.on is increased by admixing the resorcinol in a 1 = 1 

from about 1.053 to 1.073 should be maintained, whereas in the lat.er 
case, the range may be from about 1.095 to 1.117. 
3 . Time Interval Before Wrapping Tubing 

.Previous reference has been made to .he .me interval ,* which is the 
eUpsed time after the hose component leaves the solvent batb before it is 
contacted with another component, hereinafter referred to as the "time gap . 
Specifically, with regard to the apparatus illustrated drawings, tbe 
gS p is tbe difference in ft, time a, which the .bin* leaves the wip.ng 
el ement IS and the time a. which it is contacted by the high tensile strength 
yarns . The instance of the time gap lies in tbe fact that the longer the 

difference , the greater the opportunity of fte solvent to penetrate into 
the tubc . As the solvent penetrates or migrates into tie tube, less and less 
solvent remains on the surface to bond the reinforce.-* yams. Thus, , 
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a sufficient amount on the surface for bonding. Strce one of th-» important 
purposes of this invention is to minimize the amount of jolvcnt that is 
applied, it becomes imports?.; to reduce :he time gap to a minimum. To do 
this, solvating vessels 16, IU and Kb, as illustrated in the drawings, 
are specifically designed so that they arc adapted to be positioned ducct'y 
adjacent the entrance or the spiral wrapping or braiding apparatus so thjt 
the ti»e gap can be reduced to but a few seconds. In the preferred j« ~* e 
of this vtvention, the time gap should be less than 30 seconds, and more, 
preferably, less than 20 seconds. 

L. Contro! of Solvent Carried On Hose Component. 

In addition to controlling the solvation or the tube passing through 
the bath by means cf temperature regulation, adjustment or detention time, 
maintaining speciTied solvent strength, and like parameters, the amount of 
solvent removed from the solvent baih is also a function of the amount oT 
solvent that is retained on the surface or the hose as it leaves the 
solvation vessel. The device shown in K1G. 3 is designed »o minimize the 
withdrawal of solvent from the tank by providing a tight flexible gasket to« 
doctor all excess liquid from the surface of the tuts as it leaves the 
solvation vessel. It has been found that in an ideal operation, in the case 
of a nylon tubr; and a resorcinoi bath, best results are obtained when the 
action of the wiper is sufficiently cffecr.ve to leave the surface of the tub* 
dry to the touch. 

FX A M P I E 1 
Apparatus as schematically illustrated in FIG. 2 was utilized to bond 
a high tensile strength yarn reinforcing member to an inner tube A. The 
inner tube 4 was formed by the extrusion of a type 6 nylon renin sold 
under the trade designation "P LASKON 8215 M by Allied Chemical Corpor- 
ation. The tube was led through a solvating vessel U which vessel was 
then fli: ' i with a solvent solution that was prepared by adding one part by 
weight resorcinoi to one part by weight water. A circulating pump 23 was 
energized to cause the solvent solution to circulate continuously between 
the solvating vessel U and the supply tank 22. By means of cooling coils 
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a loc«,ei within the ,u,oly tank 22, the solvent solution was sd Justed to 
and maintained a. a temperature of 8<f F. The hose at the exit end of the 
rivaling vessel U was engaged with a braiding machine 25 and its end 
secured to takcup reel 26. The braiding machine was then started and the 
speed of advance of the tube through the system was adjusted so that the 
immersion time of the tube 4 within the solving vessel 14 *«. in a range 
of from forty to sixty seconds. v'Ncn Bperating conditions had stabilized, 
excess solvent was doctored from the tube by the wiping gasket 18 to the 
extent that the tube was essentially dry to the touch. From there the tube 
10 was immediately led to the braiding machine and . due to the close proximity 
of the exit of the solvating vessel to the braiding msch.ne, the average time 
interval to wrapping was held to less than twenty seconds. At the braid.ng 
machine, various deniers of a high tcns.le strength type 6/6 nylon were 
applied varying from about 2000 to about 8000 denier. Dunng operation, 
the solvent solution within the supply tank 2 2 was monitored ar.d the specific 
gravity mainta.ncd in a range of from about 1.100 to 1.112. 

the reinforced hose produced by the foregoing process had uniform 
and consistent properties. In addition to its high burs, strength and relative- 
ly small elongation under pressure . the hose produced by this process had a 
20 braid pullback rating of over 45 pounds per inch of circumference. 

The construction of the above hose was then completed by applying 
a nylon outer cover over the braided reinforcing member in a manner 
aubatantially in accordance with the teaching, of United States Paten. IP. 
3334165. 

EXAMPLE 11 
The process of Example 1 above was repeated, tit in this example 
a pl astici«d copolymer comprised of 6 and 6/6 nylons sold under the 
trade designation "ZYTEL 91A" by duPont v.. substituted. To compen- 
a.te for the more rapid solvation of .hi, materia, as compared with type 6 
30 nylon Led in Example 1 . -he so.ven. solution was prepared using one par, 
by weight resorcinol to two parts by weigh, water, snd the specific gravity 
w .s controlled within the range 1.057 te 1.068 0 80° F. Braid pullback 
characteristic, a, noted in Example 1 were consistently obiained . 

- U - 
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The embodiments of the invention in which an 
exclusive property or privilege is claimed are 
defined as follows: 

1. A method for the manufacture of a reinforced high pros -sure 

hose made from synthetic polymeric components in which the first 

component is an inner nylon tube and the second component is at least 

one reinforcing wrapping of a high tensile strength nylon yarn, which 

second component, at least at its interface with the tube, is solvent-bonded 

to the tube, comprising the steps of: 

- contacting the surface of the tube with a Uqutd solvent for the tube at " 
ambient temperature for a sufficient time to solvate only t>.e outer 
surface of the tube, said time being an interval of from about 20 to 
ibout 90 seconds; 

- withdrawing the tube from the solvent and removing all -xcess solvent 
from the surface of the tube; 

- applying a reinforcing wrapping of nylon yarn about the surface of the 
tube within 30 seconds after the tube is removed from the solvent, as 
spiral wrappings of said yarn applied in opposite circumferential 
directions; ^ 

- bonding the yarn to the tube under conditions that will permit the solvent 
applied in the solvent bath to remain in th* hose structure; and, 

- applying v. thin polymeric protective cover under conditions to bond 
said protective cover to said second component. 

2. A method according to Claim \ wherein the second component is 
a rsinfercing wrapping appHcd as two consecutive wrappings of spirally 
wound nylon yarn. 

3. A method according to Ciaim 1 wherein the second component is 

a reinforcing wrapping applied as a braid formed of intermeshed pluralities 
of spirally wound nylon yarns. 

4. A method according to Claims 2 or 3 wherein the solvent is 
comprised of a solution of water and resorcinol. 
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5 A method according to Claim 2 or 3 wherein the -Wen. 
comprised of . .option of ««.r and r.sorc.nol and d. »W.n« 1. 
maintained at about ambient conditions. 

6 A method according to CU.m 2 or 3 -heroin the detention time 

o, ihe .be in the solvent I. between about 30 seconds and about 60 second,. 

7 A method according to Claim 2 or 3 wherein the tube is a^ 
pUsticUed copolymer of nylon-6 and nylon-6/6 and the specific gravity 

of , he solvent comprised of a so.ut.on of water and rcsorcinol is maintained 

t„ a range of from about 1 .053 to about 1 .073. 

8 A method according to Cairn 2 or 3 wherein the <ubc is nylon-6 

and the specific gravity of the soWen, is maintained in a range of from 
about X.095 to about 1.117. said solvent be.ng a water solution of 
resorcinol maintained at ambient conditions. 

9 A method according to Claim 2 or 3 wherein the time interval 
after the tube is removed from the so.ven. until *. forcing component 
U applied ts less than 20 seconds. ' ^ 

. n.i. ? nr wherein the solvent is 

10 A method according to Claim 2 or J wnerci 

comprised of a solution of resorc.nol in water and the «cess solvent is 
removed from the tube as it .eaves the solvent bath by means of a flexible 
g as*et havin 3 a wipin C aperture through which the tube is passeo. 
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